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A Multi-Agent System Based on Variable Neighborhood Model
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Abstract: Agent control methods are generally required exibility and robustness. As one of agent control
methods to realize the exibility, we proposed a variable neighborhood model in which an agent selects
actions based on variable neighborhoods. In this paper, by its extension, we formulate a framework of


















???? U ? U ?????? R ????????
? hU;Ri? Pawlak????????U ??????
??X  U ???????? [R]X???? hRiX?
??????
[R]X = fx 2 U j [x]R  Xg;
hRiX = fx 2 U j [x]R \X 6= ;g:
????[x]R ? x ? R ????????????
([R]X; hRiX)?X ? R????????????
2.2 ????
???????????????????????
????? U ??????????????? p??
???????? x 2 U ?????????????
?? V ???????????????????U ?
????? R?????????M = hU;R; V i?
Kripke??????????? V ???? j=???
????????Kripke???M ????? x 2 U
?? p???????????????? p????
?????
jjpjjM = fx 2 U j M ; x j= pg:
Kripke???M ???????? x???????
?????? UR(x)????
UR(x) = fy 2 U j xRyg:
??UR(x)????????????????????
M ; x j= 2p , Ut(xt)  jjpjjM ;
M ; x j= 3p , Ut(xt) \ jjpjjM 6= ;:
2.3 ????
????????? U ???? N : U ! 22U ??
??F = hU;Ni???????? N(x)?????
?????????
(N1) U 2 N(x)
(N2) X 2 N(x)) x 2 X
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(N3) X1; X2 2 N(x)) X1 \X2 2 N(x)
(N4) (X 2 N(x) and X  Y )) Y 2 N(x)
(N5) X 2 N(x) ) 9Y 2 N(x)[Y  X and 8y(y 2
Y ) X 2 N(y))]















t?????????????? xt 2 U ??????
???????? O = fo1; o2; :::; omg?????? t
?????????? o 2 O? U ?????Xto  U
??????????? o?????????? po?
?????po ???????????
Vt(po; x), x 2 Xto:







Mt = hU;N;Rt; Vti
????????????? t??? xt ????
Ut(xt) 2 N(xt)??????Kripke????????
??????????????? U ?????? Rt
??????????? Rt ?????? RUx;t ??
????????
RUx;t = f(xt; y)j y 2 Ut(xt)g;
Rt = RUx;t [ f(x; x)j x 2 Ug:
?? t??? x??????????? Rt ?????
Mt; x j= 2p , URt(x)  jjpjjMt ;




Mt; xt j= 2p , Ut(xt)  jjpjjMt ;





if Mt; xt j= 2po then 2po 2 Iot ;
if Mt; xt j= :2po then :2po 2 Iot ;
if Mt; xt j= 3po then 3po 2 Iot ;
if Mt; xt j= :3po then :3po 2 Iot :
???????????Mt; xt j= :2po ? Mt; xt j=
3po?????????? Iot = f:2po;3pog????
?????? o???????? Iot ????????
????????
1. Iot = f2po;3pog??? Ut(xt)??????? o
???????
2. Iot = f:2po;3pog??? Ut(xt)??????? o
???????????????









fo1; o2; o3g ????????????? It =
































xt = xt+1?????????????? t+1???
????????? It+1??????? o?????
????????????????????
1. f2po;3pog  It+1
2. f:2po;3pog  It+1




(1) If f2p;3pg  It then f2p;3pg  It+1 or
f:2p;3pg  It+1.
(2) If f:2p;3pg  It then f:2p;3pg  It+1.
(3) If f:2p;:3pg  It then f:2p;3pg  It+1 or
f:2p;:3pg  It+1.
?? (1) f2p;3pg  It ??????????
Ut(xt)  jjpjjMt ?? Ut(xt) \ jjpjjMt 6= ;. x1 2
jjpjjMt ?????? x1 2 Ut(xt)?????. ???
??? Ut(xt)  Ut+1(xt+1)???. x1 2 Ut(xt)??
? x1 2 Ut+1(xt+1). ??? x1 2 Ut+1(xt+1) ????
Ut+1(xt+1) \ jjpjjMt 6= ;. ???, 3p 2 It+1 ???.
???Ut(xt)  Ut+1(xt+1) ????? Ut+1(xt+1) n
Ut(xt) 6= ; ???? x2 2 Ut+1(xt+1) n Ut(xt) ??
???? x2 2 U ?????. Mt; x2 j= p ???
Mt; x2 j= :p. ??? Ux+1(xt+1)  jjpjjMt+1 ???
:(Ut+1(xt+1)  jjpjjMt+1). ??? Mt+1; x j= 2p or
Mt+1; x j= :2p. ???? 2p 2 It+1 or :2p 2 It+1.
????f2p;3pg  It+1 or f:2p;3pg  It+1.
(2), (3)??????????
??
(1) If f2p;3pg  It then f2p;3pg  It+1.
(2) If f:2p;3pg  It then f2p;3pg  It+1,
f:2p;3pg  It+1 or f:2p;:3pg  It+1.
(3) If f:2p;:3pg  It then f:2p;:3pg  It+1.
?? (1) f2p;3pg  It ?????. ????
Ut(xt)  jjpjjMt ?? Ut(xt) \ jjpjjMt 6= ;. ????
?? Ut+1(xt+1)  Ut(xt)??????Ut+1(xt+1) 
















Mt = hU;N; Vt; fRi;tgi2A; Ai
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?????? o 2 O?????
(a) If CG;t  jjpojjMt , then 8i 2 G(2ipo 2 Ii;t):
(b) If CG;t \ jjpojjMt 6= ;, then 9i 2 G(3ipo 2 Ii;t):
(c) If DG;t  jjpojjMt and DG;t 6= ;,
then 8i 2 G(3ipo 2 Ii;t):
(d) If DG;t \ jjpojjMt 6= ; and DG;t 6= ;,
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